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(54) Lamp device for vehicle 

(57) A vehicle headlamp comprises a driving mech- 
anism, including a solenoid (19), capable of moving a 
bulb (12) and a shutter (21) into a first and a second 
position. When the bulb (12) and the shutter (21) are in 
said first position the shutter (21) closes the window 
(1 4e). Thus the light emitted by the light emitting portion 
(12a) of the bulb (12) passing through the opening (14c) 
of the shade (14), is reflected by the reflector (13) and 



forms a first light distribution pattern (B1). 

When the bulb (12) and the shutter (21) are posi- 
tioned in said second position the window (1 4c) is open; 
thus part of the light emitted by the light emitting portion 
(12a) of the bulb (12) can escape through the window 
(14e), is reflected by the reflector (13) and forms, togeth- 
er with the light emitted through the opening (14c), a 
second light distribution pattern (B2). 




Printed by Jouve, 75001 PARIS (FR) 



1 



EP 1 248 034 A2 



2 



Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a lamp device 

for vehicles in which it is possible to switch the light dis- 
tribution pattern by moving the valve with respect to the 
reflector. 

BACKGROUND OF THE INVENTION 

[0002] A prior art lamp device of this type has been 
disclosed, tor example, in Japanese Patent Application 
Laid-open No. 2001-35211 (EP 1052448 A2). 
[0003] The head lamp disclosed in the above-men- 
tioned reference uses the high intensity discharge (HID) 
valve as a light source. This head lamp is configured 
such that it is possible to switch with a single HID valve 
between a light distribution pattern of a low beam and a 
light distribution pattern of a high beam, and securely 
prevent the glare. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the invention to provide a lamp 
device which can effectively utilize a lighting luminous 
flux emitted from one valve in correspondence to a light 
distribution pattern. 

[0005] The lamp device for vehicles according to one 
aspect of the present invention comprises a valve which 
emits a lighting luminous flux, a reflector which reflects 
the lighting luminous flux emitted from a light source of 
the valve, the reflector having an optic axis, a shade 
which covers a specific portions of the valve to restrict 
the lighting luminous flux falling on the reflector, and a 
valve holder which holds the valve, and a moving mech- 
anism which moves the valve holder along the optical 
axis. A window is fonmed in the shade, there is provided 
a shutter which opens or closes the window base on the 
movement of the valve. A part of the lighting luminous 
flux is introduced to the reflector from the window when 
the shutter opens the window. 

[0006] The lamp device for vehicles according to an- 
other aspect of the present invention comprises a reflec- 
tor, a valve which has a single light source, a valve hold- 
er which holds the valve in the reflector so as to freely 
move in a direction of an optical axis, a fixed shade fixed 
to the valve holder and which has a window fonmed 
therein, a shutter which opens and closes the window, 
and a moving mechanism which moves the valve and 
the shutter in an interlocking manner between a first po- 
sition and a second position. When the valve and the 
shutter are positioned at the first position, the light 
source is positioned at a first light source position, the 
shutter closes the window, and the lighting luminous flux 
from the light source is reflected by the reflector, where- 
by a first light distribution pattern is obtained. When the 
valve and the shutter are positioned at the second po- 



sition, the light source is positioned at a second light 
source position, the shutter opens the window, and the 
lighting luminous flux from the light source is reflected 
by the reflector, whereby a second light distribution pat- 
5 tern is obtained. 

[0007] Other objects and features of this invention will 
become apparent from the following description with ref- 
erence to the accompanying drawings. 

to BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

Fig. 1 A is an explanatory diagram of a light distribu- 
te tion pattern when the beam is set low which shows 
a lamp device according to an embodiment of the 
present invention, 

Fig. 1 B is an explanatory diagram along a line B-B 
in Fig. 1 C, which shows a reflection range of a light- 
20 ing luminous flux in a reflector, 

Fig. 10 is an explanatory diagram which shows a 
relationship among a valve, a window and the re- 
flector when the beam has been set low. 
Fig. 2A Is an explanatory diagram of a light distribu- 
te tion pattern when the beam is set high which shows 
a lamp device according to an embodiment of the 
present invention, 

Fig. 2B is an explanatory diagram along a line B-B 
in Fig. 20, which shows a reflection range of a light- 

30 ing luminous flux In a reflector, 

Fig. 2C is an explanatory diagram which shows a 
relationship among a vatve, a window and the re- 
flector when the beam has been set high, 
Fig. 3A is a side efevational view which shows a 

35 valve peripheral configuration when the beam has 
been set low, 

Fig. 38 is a vertical cross sectional view which 

shows the valve peripheral configuration when the 

beam has been set low, 
40 Fig. 4A is a side elevational view which shows the 

valve peripheral configuration when the beam has 

been set high in the same manner. 

Fig. 4B is a vertical cross sectional view which 

shows the valve peripheral configuration when the 
45 beam has been set high, 

Fig. 5A is a side elevational view of a shade. 

Fig. SB is a plan view of a shade, 

Fig. 50 is a cross sectional view along a line A-A in 

Fig. 5A, 

so Fig. 6 is an explanatory diagram which compares 
amoving position of a light source between a HID 
valve and an H4 valve with double filaments in the 
same manner, that is, an explanatory diagram 
which shows a relationship between the position of 

S5 the light source at a time when the HID valve is at 
the low beam and the high beam, and positions of 
the respective filaments of the H4 valve, and 
Fig. 7 is an explanatory diagram which shows a re- 
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iationship of relative positions among the light 
source, the window and the reflector in a state in 
which the window is open, In the sanne nnanner. 

DETAILED DESCRIPTIONS 

[0009] An ennbodiment of the lamp device according 
to this invention will be explain below with reference to 
the accompanying drawings, 

[0010] The lamp device according to this invention is 
configured such as to be mounted to a motor vehicle 
sectioned in a left-hand traffic. Accordingly, a lamp de- 
vice mounted to a motor vehicle sectioned in a right- 
hand traffic can be configured so as to be mirror re- 
versed with respect to the lamp device according to this 
embodiment. 

[001 1 J Fig. 1 A is an explanatory diagram of a light dis- 
tribution pattern when the beam Is set tow which shows 
a lamp device according to an embodiment of the 
present invention. Fig. 1B is an explanatory diagram 
along a line B-B in Fig. 1C, which shows a reflection 
range of a lighting luminous flux in a reflector. Fig. 1C is 
Bn explanatory diagram which shows a relationship 
among a valve, a window and the reflector when the 
beam has been set low. Fig. 2A is an explanatory dia- 
gram of a light distribution pattern when the beam Is set 
high which shows a tamp device according to an em- 
bodiment of the present invention. Fig. 2B is an explan- 
atory diagram along a line B-B in Fig. 2C, which shows 
a reflection range of a lighting luminous flux in a 
reflector. Fig. 2C is an explanatory diagram which 
shows a relationship among a valve, a window and the 
reflector when the beam has been set high. 
[0012] As shown in Figs. 1Ato 1C and Figs.2Ato2C, 
the lamp device 11 is provided with a valve 12 which 
emits a lighting luminous flux, a reflector 13 which re- 
flects the lighting luminous flux emitted from the valve 
12, a shade (fixed shade) 14 which restricts the lighting 
luminous flux outgoing to the reflector 13 by covering a 
predetermined range of the valve 1 2, and a drive section 
case 1 6 held in a valve holder (not shown) which mounts 
the valve 1 2 thereto and integrally or independently pro- 
vided in the reflector 13. 

[001 3] The valve 1 2 may be the HID valve (also called 
as a discharge lamp or a xenon arc lamp) corresponding 
to a standard of H4 valve, an HI 2 valve or the like. For 
explanation purpose, it will be assumed that the valve 
12 is the HID valve corresponding to the standard of the 
H4 valve. The valve 12 is, as shown in Figs . 3B and 48, 
provided with a glass vessel 1 2b Internally provided with 
a light emitting section (single light sou rce) 1 2a, a power 
source line 12c in which a front end D1 (refer to Figs. 6 
and 7) is connected to one end of the light emitting sec- 
tion 12a and a base end is protruded from a base end 
of the glass vessel 12b, a power source line 1 2d in which 
a base end D2 (refer to Figs. 6 and 7) is connected to 
another end of the light emitting section 12a and a front 
end is protruded from a front end of the glass vessel 



12b, and an earth line 12e connected to a front end of 
the power source line 12d. 

[0014] The reflector 1 3 is formed in a free curved sur- 
face around an optical axis O corresponding to a center 

5 axis, or in a rotation parabolic surface or the like, and 
the surface is set to a reflection surface. When the light 
emitting section 12a is at a low beam position (details 
are described later), the lighting luminous flux emitted 
from a center P of the light source (light emitting section 

10 1 2a) is reflected by the reflector 13, whereby a light dis- 
tribution pattern B1 of the low beam shown in Fig. 1 A is 
obtained. Further, when the light emitting section 1 2a Is 
at a high beam position (details are described later), the 
lighting luminous flux emitted from the light source cent- 

15 er P is reflected to the reflector 13, whereby a high beam 
light distribution pattern B2 shown in Fig. 2Ais obtained. 
[0015] The shade 14 is provided, as shown In Figs. 
5A and 5, with a shade main body 14a whbh has a cir- 
cular arc shape of the like positioned below the optical 

20 axis O of the valve 12, and a cap 14b emitted from a 
front end of the valve 12 and which shuts the lighting 
luminous flux directly outgoing to a lens which is omitted 
to be shown. The cap 14b commonly serves as a blind- 
fold making the front end of the valve 12 invisible from 

25 the external section. 

[0016] The shade main body 1 4a is provided for the 
purpose of shutting the lighting luminous flux fomriing an 
upward glare light due to the reflection in the lower sec- 
tion of the reflector 13, that is, the lighting luminous flux 

30 outgoing from the valve 1 2 toward the lower side of the 
reflector 13. An opening 1 4c for opening from a section 
slightly below the optical axis O toward an upper section, 
and a window 14e formed substantially alt the width In 
a width direction are respectively opened in the shade 

35 main body 14a. Further, a hook section 14d fixed to a 
drive section case 1 6 is integrally formed In the shade 
main body 14a. One (which becomes reverse in corre- 
spondence to a placing position in right and left of a ve- 
hicle) of cut lines in both sides of the opening 14c is an 

40 angle of center 63 down from the horizontal line, as 
shown in Fig. 5C. Accordingly, an area 63 moving down- 
ward from the horizontal line including the optical axis 
O in an effective reflection area 61 shown in Figs. 1 B 
and 2B is detenrtined (in this embodiment, 63 = 15 de- 

45 grees). 

[0017] The drive section case 16 corresponds to a 
valve holder which has a moving mechanism. The drive 
section case 16 is provided with a substantially closed- 
end cylindrical holder 1 7 which opens the valve 1 2 side, 

so a waterproofing tube 18 which covers an opening (not 
shown) fomied In the holder 1 7, a solenoid 1 9 provided 
in an inner section in a side of abase section of the hold- 
er 17, a slider 20 provided in an inner section in a side 
of a front end of the holder 1 7 and connected to an axis 

55 1 9a of the solenoid 1 9 so as to move along a direction 
of the optical axis within the holder 17, and a shutter 21 
fixed to the slider 20. 

[0018] The valve 12 is fixed to the slider 20. As a re- 
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suit, the valve 12 is held in the reflector 13 via the valve 
holder so as to freely move in the direction of the optical 
axis. The shade 14 is fixed to the holder 17. 
[001 9J The solenoid 1 9 employs a two-way solenoid. 
This solenoid 19 Is configured such that the axis 19a 
contracting from an extended state (a state shown in 
Fig. 3B) and on the contrary the axis 19a extends from 
the contracting state (a state shown in Fig. 4B), when 
an electric current is supplied. The solenoid 19 is con- 
figured such that the axis 19a extends so as to stop at 
a predetemnined position (a position shown in Fig. 3B), 
and on the contrary the axis 1 9a contracts so as to stop 
at a predetermined position (a position shown in Fig, 
46). The solenoid 1 9 is configured such that it is not nec- 
essary tosupply the electric current thereto because the 
stop state is kept by an internal magnet after the axis 
19a stops at the predetemnined position. Accordingly, 
since the lamp device need only a small amount of elec- 
tric power and is required to supply the electric current 
fro a shorter time, the solenoid 1 9 is not heated within 
the holder 17. 

[0020] Electric power supplying wiring cords 22 to 24 
lor supplying the electric cun'ent are connected to the 
solenoid 1 9. In the wiring cords 22 to 24, an airtight prop- 
erty between the interior section of the holder 1 7 and 
the external section is kept by a guide packing 25. Fur- 
ther, a waterproof property is kept by a waterproofing 
tube 1 8. Accordingly, the solenoid 1 9 in the internal sec- 
tion is not affected by the water. 
[0021] An oscillating amount of the axis 19a of the so- 
lenoid 1 9 is made substantially coincide with an apart 
distance (standard) between the filaments F1 and F2 ot 
the so-called double filament type H4 valve, as shown 
in Fig. 6. That is, in the valve 12, it is set such that a 
distance between a front end D1 of a lead wire 12c at a 
time when the light emitting section 12a is positioned 
(shown by a solid line In Fig. 6) at the low beam position 
(the first light source position), and a base end D2 of a 
lead wire 1 2d at a time when the light emitting section 
12a is positioned (shown by a double-dot chain line in 
Fig. 6) at the high beamposition (the second light source 
position) becomes 1 .7 mm. On the contrary, in the valve 
1 2, a distance between front ends of the respective lead 
wires 12c and 12d is standardized and set to 4.0 mm. 
As a result, a moving amount of the axis 19a of the so- 
lenoid 19 is 1.7 + 4.0 = 5.7 nvn. 
[0022] A position of the front end D1 of the lead wire 
12c at a time when the light emitting section 12a Is po- 
sitioned at the low beam position coincides with a posi- 
tion of a virtual base end surface d1 of the filament F1 , 
Further, a position of the base end D2 of the lead wire 
1 2d at a time when the light emitting section 12a is po- 
sitioned at the high beam position coincides with a po- 
sition of a virtual base end surface d2 of the filament F2. 
Therefore , it is possible to replace the H4 valve and the 
valve 12 (including the drive section case 16 con-e- 
spondlng to the shade 14 and the valve holder) with 
each other. In other words, the reflector 1 3 can be com- 



monly used between the valve 12 and the H4 valve. 
[0023] A "play" allowing a relative change of angle, 
that is, a change of angle of the axis 19a is provided 
between the slider in the side of the vah^e 12 and the 

s shutter 21 , and holder 1 7 In the side of the valve holder. 
The "play" is configured such that even when the axis 
1 9a does not necessarily coincide with the optical axis 
0 due to a mounting state of the solenoid 19, rt is pos- 
sible to securely transmit the drive force of the solenoid 

10 1 9 to the slider 20. Therefore, it is possible in the lamp 
device to slide the valve 12 fixed to the slider 20 in the 
direction of the optical axis O (a longitudinal direction, 
that is, a lateral direction in the drawing) by driving the 
solenoid 19. 

IS [0024] A valve rear shade section 20a extended to a 
rear upper section of the valve 12 is integrally formed in 
an upper section of the front end of the slider 20. The 
valve rear shade section 20a is provided for the purpose 
of shielding the light diffusing obliquely rearward from 

20 the valve 12 on the basis of a predetermined light dis- 
tribution property. The valve rearward shade section 
20a integrally moves with the valve 12 interlocking with 
the operation of the solenoid 1 9. Therefore, It is possible 
in the lamp device to always shield the light diffusing 

25 obliquely rearward from the valve 1 2 on the basis of the 
same light distribution property. 
[0025] The shutter 21 is provided with a width larger 
than that of the window 1 4e, and Is formed so as to cover 
an upper section (Inner side) of the window 14e in co- 

30 operation with the slider 20 at a time when the axis 1 9a 
is in an extending state. The shutter 21 opens at least 
an upper section (inner side) close to a front section of 
the window 14e at a time when the axis 19a is in a con- 
tracting state. 

35 [0026] The lamp device according to this embodiment 
has the configuration mentioned above, and an opera- 
tion thereof will be explained below. 
[0027] The state in which the axis 1 9a extends due to 
the operation of the solenoid 1 9 con^esponds to the light 
40 distribution state of the low beam. At this time, the valve 
1 2 and the shutter 21 are positioned at the first position, 
as shown in Figs. 1 A and 3A. The light emitting section 
12a is positioned at the first light source position, as 
shown by a solid line in Fig. 6. That is, the light emitting 
45 position 12a is positioned at a position apart from the 
reflector 13, and on the contrary, the window 14e is 
closed. As a result, as shown in Fig. 1 B, a part of the 
lighting luminous flux emitted from the valve 1 2 is shield- 
ed by the shade 14 and the shutter21 .whereby the light- 
so ing luminous flux is reflected by utilizing the effective re- 
flection area G1 slightly protruding from the horizontal 
position including the optical axis O in all the reflection 
area (360 degrees) of the reflector 12 (a protruding di- 
rection is different in correspondence to setting in right 
55 or left ot the vehicle body), transmits through a lens (not 
shown), and lights up the forward section of the vehicle 
body on the basis of the light distribution pattern mainly 
having the lower section of the horizontal line including 
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the optical axis O (the light distribution pattern of the low 
beam). 

[0028] The state In which the axis 19a contracts due 
to the operation of the solenoid 19 corresponds to the 
light distribution state of the high beam. At this time, the 
valve 1 2 and the shutter 21 are positioned at the second 
position, as shown In Figs. 2A to 2C and Fig. 4A and 4B. 
The light emitting section 1 2a is positioned at the second 
light source position. That is, the light emitting position 
12a is positioned at a position close to the reflector 13, 
and on the contrary, the window 14e is opened. As a 
result, as shown in Fig. 2B, a part of the lighting luminous 
flux emitted from the valve 12 Is shielded by the shade 
14, whereby the lighting luminous flux is reflected by uti- 
lizing the effective reflection area 61 and simultaneously 
transmits through the window 1 4e, thereby being reflect- 
ed by utilizing the second effective area 62, transmits 
the lens (not shown), and lights up the fonA^ard section 
of the vehicle body on the basis of the light distribution 
pattern straddling substantially in all the circumferential 
direction (the light distribution pattern of the high beam), 
as shown in Fig 2A. 

[0029] Therefore, the tamp device according to this 
embodiment can easily light up a near side in the for- 
ward section of the vehicle body in spite of the light dis- 
tribution state of the high beam, and can effectively uti- 
lize the lighting luminous flux. 

[0030] The shutter 21 is fixed to the slider 20. There- 
fore, the lamp device according to this embodiment is 
not necessarily provided with a specific moving mecha- 
nism (for example, a solenoid, a pulse motor, a control 
circuit and the like) whichmoves the shutter 21 , it Is pos- 
sible to improve an accuracy of relative position be- 
tween the light source position and the shutter, it is pos- 
sible to prevent a turbulence of the light distribution from 
being generated by the movement of the shutter, and it 
is possible to inexpensively and securely achieve an ef- 
fective utilization of the high beam light distribution 
state. 

[0031] Since the lamp device according to this em- 
bodiment is configured, as shown in Fig. 7, such that a 
light source center (a center of the light emitting section 
1 2a) P is positioned in a forward side from an edge sec- 
tion 14f of the window 14e under the open state, it is 
possible to utilize a reflector section W which is farthest 
from the light source center P and has a lot of luminous 
flux as the effective reflection surface. In particular, 
since it is impossible to set the window 14e to be large 
in the configuration in which the moving amount of the 
valve is set to be small, it is advantageous in view of the 
configuration by utilizing the reflector section W in which 
the amount of luminous flux is most. Further, In the lamp 
device according to this embodiment, as shown by a sol- 
id line in Fig. 6, when the configuration is made such 
that the edge section 14f in the forward side of the win- 
dow 14e is positioned on a vertical line of the front end 
D1 of the lead wire 12c, It is possible to further effectively 
utilize a depth range W which passes through the win- 



dow 14e without being shielded by the front end 21 a of 
the shutter 21 from the base end D2 of the lead wire 1 2d 
so as to reach the base section side of the reflector 13. 
According to this invention, the configuration may be 
5 made such that the window 14e Is an-anged below the 
valve 12. 

[0032] The lamp device according to this embodiment 
can securely prevent an exposure by positioning the 
front end 21a of the shutter 21 when closing the window 

10 I4e in the side of the lighting direction rather than the 
window 14e so as to overlap with the shade main body 
14a. In order to more securely prevent the exposure, the 
configuration may be made such as to overlap in a state 
of moving the shutter 21 apart from the shade main body 

15 14a. 

[0033] Although the invention has been described 
with respect to a specific embodiment for a complete 
and clear disclosure, the appended claims are not to be 
thus limited but are to be construed as embodying all 
20 modifications and alternative constructions that may oc- 
cur to one skilled in the art which fairly fall within the 
bask: teaching herein set forth. 



imp device for vehicles comprising: 

a valve which emits a lighting luminous flux; 
a reflector which reflects the lighting luminous 
flux emitted from a light source of the valve, the 
reflector having an optic axis; 
a shade which covers a specific portions of the 
valve to restrict the lighting luminous flux falling 
on the reflector; 

a valve holder which holds the valve; and 
a moving mechanism which moves the valve 
holder along the optical axis; 

wherein a window is fonmed in the shade, 
re is provided a shutter which opens or closes 
window base on the movement of the valve, 

wherein a part of the lighting luminous flux is 
oduced to the reflector from the window when 
shutter opens the window. 

2. The lamp device according to claim 1 , wherein the 
shutter is fixed to the moving mechanism. 

3. The lamp device according to claim 1 , wherein the 
valve is an HID valve, and moving positions of the 
light source substantially coincide with positions of 
the respective filaments In a double filament type 
valve. 

4. The lamp device according to claim 1 , wherein the 
window Is arranged in a lower section of a body of 
the vehicle from the light source, and a center of the 
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light source at a time when the valve and the shutter 
move so as to open the window is positioned in a 
side in a lighting direction from an edge section po- 
sitioned close to the lighting direction of the window. 

5. The lamp device according to claim 1 , wherein the 
front end of the shutter overlaps from the window 
so as to overlap with the shade when closing the 
window by the shutter. 

6. The lamp device according to claim 1 , wherein the 
moving mechanism of the valve holder is constitut- 
ed by a two-way solenoid. 

7. The lamp device according to claim 1 , wherein a 
waterproofing tube is provided in the valve holder 

8. The lamp device according to claim 1 , wherein a 
play allowing a relative change of angle is provided 
between a side of the valve and the shutter, and a 
side of the valve holder. 

9. The lamp device according to claim 1, wherein a 
valve rear shade section which moves integrally 
with the valve is integrally formed In the moving 
mechanism. 

10. A lamp device for vehicles comprising: 

a reflector; 

a valve which has a single light source; 
a valve holder which holds the valve in the re- 
flector so as to freely move in a direction of an 
optical axis; 

a fixed shade fixed to the valve holder and 

which has a window fornied therein; 

a shutter which opens and closes the window; 

and 

a moving mechanism which moves the valve 
and the shutter in an interlocking manner be- 
tween a first position and a second position, 

wherein when the valve and the shutter are 
positioned at the first position, the light source is po- 
sitioned at a first light source position, the shutter 
closes the window, and the lighting luminous flux 
from the light source is reflected by the reflector, 
whereby a first light distribution pattem is obtained, 
and 

wherein when the valve and the shutter are 
positioned at the second position, the light source 
is positioned at a second light source position, the 
shutter opens the window, and the lighting luminous 
flux from the light source is reflected by the reflector, 
whereby a second light distribution pattern is ob- 
tained. 

1 1 . The lamp device according to claim 1 0, wherein the 



shutter is fixed to the moving mechanism. 

1 2. The lamp device according to claim 1 0, wherein the 
valve is an HID valve, the first light source position 

5 substantially coincides with a position of a first fila- 
ment in a double filament type valve, and the sec- 
ond light source position substantially coincides 
with a position of a second filament in the double 
filament type valve. 

10 

13. The lamp device according to claim 1 0, wherein the 
window is arranged In a lower section of a vehicle 
body from the light source, and a center of the light 
source at a time when the window is open is posi- 

'5 tioned in a side in a lighting direction from an edge 
section in the lighting direction of the window. 

1 4. The lamp device according to claim 1 0, wherein the 
shutter overlaps with the shade in the edge of the 

20 window at a time when the window is closed. 

1 5. The lamp device according to claim 1 0, wherein the 
moving mechanism of the valve holder is constitut- 
ed by a two-way solenoid. 

25 

16. The lamp device according to claim 10. wherein a 
waterproofing tube is provided in the valve holder. 

17. The lamp device according to claim 10, wherein a 
30 play allowing a relative change of angle is provided 

between a side of the valve and the shutter, and a 
side of the valve holder. 

18. The lamp device according to claim 10, wherein a 
3S valve rear shade section which moves integrally 

with the vah^e is integrally formed in the moving 
mechanism. 
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(57) In order to solve the problems in a headlamp 
which a prior discharge lamp or the like is provided as 
a light source, a headlamp in which a right elliptic re- 
flecting surface and a left elliptic reflecting surface are 
provided on a position toward the front upper of the bulb, 
a right parabolic reflecting surface is provided on a po- 
sition toward the lower and right of said main reflecting 
surface, and a left parabolic reflecting surface Is provid- 
ed on a position toward the lower and left of said main 
reflecting surface, whereby the light except for the light 
traveling in an upward direction from the bulb 2 and to- 
ward the main reflecting surface can be recovered and 
to convert into the light which can be used as the irradi- 
ating light; a headlamp in which the elliptic reflecting sur- 
faces 6 which captures light emitted upwardly and for- 
wardly from the bulb 2 and parabolic reflecting surfaces 
7 which reflect said light to an irradiating direction and 
are provided on positions which an optical interference 
with said main reflecting surface 3 is caused are provid- 
ed, and a light-distribution varying means 1 0 is provided 
in the optical path of the parabolic reflecting surfaces, 
whereby It becomes possible to switch between the light 
distributions even in the case of using the light source 
of only one; a headlamp in which the right.and left el- 
liptic reflecting surfaces 6 are provided on a position to- 
ward the front upper of the bulb, and the lower reflecting 
surfaces of the left and right are provided on a position 
toward the lower of the left and right of the main reflect- 
ing surface 3, whereby the utilization factor of luminous 
flux is improved; and a headlamp in which the main re- 
flecting surface 3a is provided as the upper half portion 
thereof, auxiliary reflecting surfaces 3b are provided on 
the left and right of the main reflecting surface 3a, the 



elliptic reflecting surfaces 6 are provided on the front up- 
per of the light source 2 in the left and right direction, 
the parabolic reflecting surfaces 7 are provided on the 
lower of the main reflecting surface 3a, and a movable 
shield plate 18 is provided on the vicinity of the light 
source is constituted, whereby the light which heretofore 
has been used, said light being radiated in an upward 
direction from the bulb and toward the front is captured 
by the elliptic reflecting surfaces, and an amount of light 
is increased; are realized. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] This invention relates to a lamp for a vehicle 
and more particuiarly constitution of the lamp for the ve- 
hicle such as a headlamp and a fog lamp used for (the 
purpose of) illuminating, and the object of the invention 
is to provide the constitution capable of improving an 
utilization factor of luminous flux for a light source and 
allowing a light-distribution characteristic to be variable. 
Moreover, this Invention relates to a headlamp which Is 
installed on the vehicle and more particularly to consti- 
tution of the headlamp in which a light distribution for a 
low beam is made it possible to switch from and/or to a 
light distribution for an upper beam using a light source 
such as a metal halide discharge lamp which does not 
have both of a filament for a low beam and the filament 
for the upper beam, for example. 

2. Detailed Description of the Prior Art 

[0002] A prior constitution of a headlamp 90 of this 
type represented as an example in the case where a 
light source 91 is a metal halide discharge lamp or the 
like and the headlamp 90 is a exclusive-light distribution 
for a low beam is shown in Fig. 22, and Fig. 23, and a 
parabolic-reflecting surface 92 formed into a paraboloid 
of revolution or the lllce having a focus T in a rearward 
position is provided with respect to an arc 91a of said 
light source 91. 

[0003] According to this constitution, since an down- 
ward light beam would be generated from a upper half 
portion of the parabolic-reflecting surface 92, and an up- 
ward light beam from a lower half portion, said tight 
source 91 (the arc 91 a) is provided with a shield plate 
93 on the lower, thereby light to be shielded so as to not 
reach the lower halt portion of the parabolic-reflecting 
surface 92. Moreover, said light source 91 also is pro- 
vided with a stripe 91b by blacic opaque paint or the like 
and the stripe 91b serves a part of functions of said 
shield plate 93. In addition, said shield plate 93 is pro- 
vided with a shade shielding a direct light. 
[0004] According to this constitution, the light comes 
to reach only the upper half portion of said parabolic- 
reflecting surface 92, that is, most of the light becomes 
the downward light beam, and the light distribution for 
the low beam can be obtained as shown in Fig. 23. 
Moreover, the portion which the light of a part of the low- 
er half portion of the parabolic-reflecting surface 92 
reaches is a portion for tomning a light distribution re- 
ferred to as an elbow, which Illuminates the side of the 
roadside zone with an appropriate upper light beam in 
order to facilitate to recognize visually a road sign or the 
like installed on a roadside zone in Fig. 23. 
[0005] Moreover, the prior headlamp 90 having the 



constitution of the headlamp in which the light distribu- 
tion for the low beam is made possible to switch from 
and/or to the light distribution for the upper beam using 
the light source which does not have both of a filament 
for a low beam and the filament for the upper beam Is 
shown in Fig. 24 to Fig. 25, and the light source 91 are 
provided with the shade 92 for preventing for the direct 
light from this light source 91 from irradiating the portion 
other than the headlamp 90 and to become a glare light, 
as well as a movable shield plate 93 which can be set 
at two positions by a driving device 96 such as a sole- 
noid, for example. 

[0006] Moreover, the central portion of a reflecting 
mirror 94 provided in the rearward position of said light 
source 91 is formed into a main reflecting portion 94a, 
the upper thereof is fomned into an auxiliary reflecting 
portion 94b, and the side surfaces of the right and left 
thereof Is fomned Into an auxiliary reflecting portion 94c 
as shown in the drawings. Moreover, the lower is pro- 
vided with a shield plate 95 since the light colored with 
yellow or the like would be irradiated when said light 
source 91 is the metal halide discharge lamp, and the 
reflecting mirror 94 can not be provided on the lower of 
the light source 91 with exception of a part required for 
forming the light distribution. 

[0007] Moreover, said main reflecting portion 94a is 
formed Into the paraboloid of revolution or the like hav- 
ing a focus in appropriate front of the light source 91 , 
whereby the downward reflected-light Is generated, and 
said auxiliary reflecting portion 94b and the auxiliary re- 
flecting portion 94c are formed into the paraboloid of rev- 
olution or the like which has a focus at the light source 
91 , whereby the reflected light traveling in the horizontal 
direction Is generated. 

[0008] Moreover, said movable shield plate 93 shields 
the portion which would reach said auxiliary reflecting 
portion 94b and auxiliary reflecting portion 94c, of the 
light from the light source when the driving device 96 is 
not operated, whereas the movable shield plate 93 al- 
lows the light to launch into the entire surface of the re- 
flecting mirror 94, that is, both of the main reflecting por- 
tion 94a and the auxiliary reflecting portion 94b, 94c 
when the driving device 96 is operated. 
[0009] According to this constitution, the light distribu- 
tion of the headlamp 90 Is constituted by only the down- 
ward light from the main reflecting portion 94a as shown 
by a light distribution "S" in Fig. 26 when the driving de- 
vice 96 is not operated, that is, becomes the light distri- 
bution for the low beam. A light distribution HI to the 
horizontal direction from the auxiliary reflecting portion 
94b and a light distribution H2 from the auxiliary reflect- 
ing portion 94c are added to the tight distribution "S" 
when the driving device 96 is operated, and the light dis- 
tribution for the upper beam can be obtained by synthe- 
sizing the light distribution "S", the light distribution HI 
and the tight distribution H2. 

[001 0] Moreover, at this point of time, said light distri- 
bution HI is fonmed so as to illuminate the front of the 
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vehicle like as a spot by the auxiliary reflecting portion 
94b provided on the upper of the main reflecting portion 
94a that a reflection image of the light source 91 is elon- 
gated In the vertical direction, on the other hand, the light 
distribution H2 Is fornied so as to illuminate the right and 
left of the traveling direction of the vehicle widely by the 
auxiliary reflecting portion 94c provided on the sides of 
the right and left of the main reflecting portion 94a that 
the reflection image of the light source 91 is elongated 
In the horizontal direction. 

[001 1 ] However, the utilization factor of luminous flux 
with respect to the light source 91 has been essentially 
low in the headlamp 90 according to the prior constitu- 
tion described above, since only a substantial half of the 
parabolic-reflecting surface 92 is utilized in order to ob- 
tain the light distribution for the low beam. In addition 
thereto, there has been a problem Jn recent years that 
requirements or the like reducing a dimension of the up- 
and-down direction is increased for example, and it 
leads to reduction in square measure of said parabolic- 
reflecting surface 92, so that lack of illuminance of the 
headlamp 90 becomes noticeable increasingly due to 
the recognition that the headlamp 90 also supports a 
part of design of the vehicle. Moreover, there has been 
a problem in the headlamp 90 according to the prior con- 
stitution described above that the reflecting mirror 94 is 
corfipartmentalized Into the main reflecting portion 94a 
and the auxiliary reflecting portion 94b, and the light dis- 
tribution for the low beam used in most situation of the 
case of usual driving becomes dark since the auxiliary 
reflecting portion 94b is covered from the light source 
91 in the case of the light distribution for the low beam. 

SUMMARY OF THE INVENTION 

[0012] This invention solves the problems by provid- 
ing: 

a headlamp constituted by providing on a substan- 
tial upper half portion a main reflecting surface 
formed into a parabolic surface providing a light- 
emitting source of a bulb as a substantial focus, 
wherein a right elliptk; reflecting surface and a left 
elliptic reflecting surface providing the vicinity of a 
light-emitting source of a bulb as a primary focus 
respectively are provided on a position toward the 
front upper of the bulb in the form of being connect- 
ed substantial along a center line of this headlamp, 
a second focus of said right elliptic reflecting surface 
being provided on the appropriate right side of said 
bulb, a second focus of said left elliptic reflecting 
surface being provided on the appropriate left side 
of said bulb, a right parabolic reflecting surface pro- 
viding the second focus of said right elliptic reflect- 
ing surface as a focus is provided on a position to- 
ward the lower and right of said main reflecting sur- 
face, and a left parabolic reflecting surface provid- 
ing the second focus of said left elliptk: reflecting 



suriace as a focus is provided on a position toward 
the lower and left of said main reflecting surface; 
a headlamp constituted by providing on a substan- 
tial upper half portion a main reflecting surface 

5 formed into a parabolk: suriace providing a light- 
emitting source of a bulb as a substantial focus, 
wherein a right elliptic reflecting surface and a left 
elliptic reflecting surface providing the vicinity of a 
light-emitting source of a bulb as a primary focus 

10 respectively are provided on a position toward the 
front upper of the bulb in the iorm of being connect- 
ed substantially along a center line of this head- 
lamp, a second focus of said right elliptic reflecting 
suriace being provided on the appropriate right side 

15 of said bulb, a second focus of said left elliptic re- 
flecting suriace being provided on the appropriate 
left side of said bulb, a right parabolic reflecting sur- 
face providing the second focus of said right elliptic 
reflecting suriace as a focus is provided on a posi- 

20 tion toward the lower and right of said main reflect- 
ing suriace, and a left parabolic reflecting surface 
providing the second focus of said left elliptic reflect- 
ing surface as a focus is provided on a position to- 
ward the lower and left of said main reflecting sur- 

25 face, and optical paths of the reflected light from 
said right parabolic reflecting suriace and left para- 
bolic reflecting suriace are designed to be substan- 
tially parallel each other, or to intersect each other 
at front of the headlamp, as well as at least a part 

30 of the optical paths from said two parabolic reflect- 
ing surfaces is provided with a light-distribution var- 
ying means constituted by reflecting means or re- 
fracting means; - ■ 
a headlamp constituted by providing on a substan- 

35 tial upper half portion a main reflecting surface 
formed into a parabolb surface providing a light- 
emitting source of a bulb as a substantial focus, 
wherein a right elliptic reflecting surface and a left 
elliptic reflecting suriace providing the vicinity of a 

40 light-emitting source of a bulb as a primary focus 
respectively and each is formed into at least one 
piece are provided on a position toward the front 
upper of the bulb in the form of being connected 
substantially along a center line of this headlamp, 

<5 a second focus of said right elliptic reflecting surface 
being provided on the appropriate right side of said 
bulb, a second focus of said left elliptic reflecting 
suriace being provided on the appropriate left side 
of said bulb, at least a lower right reflecting surface 

50 whk;h an ellipsoid providing the second focus of 
said right elliptic reflecting surface as a primary fo- 
cus appears on a horizontal section on a position 
toward the lower and left of said main reflecting sur- 
face, and at least a lower left reflecting surface 

55 which the ellipsoid providing the second focus of 
said left elliptic reflecting surface as the primary fo- 
cus appears on the horizontal section on the posi- 
tion toward the lower and right of said main reflect- 
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ing surface; and 

a headlamp constituted by providing on a substan- 
tial upper half portion a main reflecting portion which 
is fonmed into a parabolic surface providing a light- 
emitting source as a substantial focus and forms a 5 
light distribution for the low beam, wherein the right 
and left of said main reflecting portion are provided 
with an auxiliary reflecting portion providing an irra- 
diating direction as the front, and the front upper of 
said light source is provided with two elliptic reflect- io 
ing surfaces providing said tight source as a primary 
focus in a manner to stand face to face each other, 
and a second focus of these elliptic reflecting sur- 
faces is provided at the vicinity of a side direction of 
said light source of the side In which the respective is 
elliptic reflecting surface exists, and providing the 
second focus of said respective elliptic reflecting 
surface as a focus and a parabolic reflecting surface 
providing the irradiating direction as the front is pro- 
vided on the lower of said main reflecting portion so 
respectively, as well as the vicinity of said light 
source is provided with a movable shield plate, 
whereby tight which is incident on said auxiliary re- 
flecting portion from said light source and light 
which is incident on the parabolic reflecting surface 2s 
from said elliptic reflecting surface can be designed 
to pass through and to be shielded; as specified 
means for solving the prior problems described 
above. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a front elevation showing a first embodi- 35 
ment of a headlamp according to the invention. 
Fig. 2 is a sectional view along line A-A In Fig.1 
Fig. 3 is a perspective view showing a second em- 
bodiment of the headlamp according to the inven- 
tion, the view being shown by component parts. 
Fig. 4 is a perspective view showing a third embod- 
iment of a headlamp according to the invention. 
Fig. 5 Is an illustration showing a condition, at the 
time when being not operated, of a third embodi- 
ment of a headlamp according to the invention, the 
illustration being shown by component parts. 
Fig. 6 is an Illustration showing a condition of a light 
distribution at the time when being not operated. 
Fig. 7 is an illustration showing a condition, at the 
time when being operated, of a third embodiment so 
of a headlamp according to the invention, the illus- 
tration being shown by component parts. 
Fig. 8 is an Illustration showing a condition of a tight 
distribution at the time when being operated. 
Fig. 9 is a perspective view showing a fourth em- ss 
bodiment of a headlamp according to the Invention. 
Fig. 1 0 is an illustration showing a condition of a light 
distribution obtained by the fourth embodiment. 



Fig. 11 is a perspective view showing a fifth embod- 
iment of a headlamp according to the invention. 
Fig. 12 Is a perspective view showing component 
parts of the fifth embodiment of a headlamp accord- 
ing to the invention. 

Fig. 1 3 is an illustration showing a condition of a light 
distribution obtained by the fifth embodiment. 
Fig. 14 is a perspective view showing a sixth em- 
bodiment of a headtamp according to the invention. 
Fig. 15 is a sectional view along line B-B in Fig.1 4. 
Fig. 1 6 is an lliustration showing a condition of a light 
distribution obtained by the sixth embodiment. 
Fig. 1 7 is a perspective view showing a seventh em- 
bodiment of a headlamp according to the invention. 
Fig. 18 is a sectional view along line A-A in Fig.1 7. 
Fig. 1 9 is a sectional view along line B-B in Fig.1 7. 
Fig. 20 is an Illustration showing an operating con- 
dition of a movable shield ptate. 
Fig. 21 is a perspective view showing component 
parts of the seventh embodiment of the headtamp 
according to the invention, the component parts be- 
ing shown in the decomposed condition. 
Fig. 22 is a sectional view showing a prior example. 
Fig. 23 Is an illustration showing a reaching condi- 
tion of light from a light source to a reflecting surface 
In the same prior example. 
Fig. 24 is a front elevation showing the prior exam- 
ple. 

Fig. 25 is a sectional view along line C-C in Fig. 24. 
Fig. 26 is an illustration showing a method for 
switching the light distribution of a variable light-dis- 
tribution headlamp of this type. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0014] Next, the invention wilt be described in detail 
based on embodiments shown in drawings. Fig. 1 and 
Fig. 2 shows a basic constitution with exception of a part 
of a light-distribution varying means 10 for a headtamp 
1 according to the invention, and although said head- 
lamp 1 will be described, assuming that a bulb 2 of a 
discharge lamp such as a metal halide discharge lamp 
is provided as a light source, for example, in this first 
embodiment, it is needless to say that the same consti- 
tution also can be applied to an incandescent lamp such 
as a halogen lamp. 

[001 5] Moreover, although it is the same as a prior ex- 
ample in the point that the headlamp 1 also is provided 
with a main reflecting surface 3 formed into the parabolic 
reflecting surtace or the Itice which a focus T is set at 
the rear of a arc 2a of the light source of said bulb 2, the 
main reflecting surface 3 is fooned with only the upper 
half portion including the tower half portion of a part 
forming an elbow described in the prior example in this 
invention. 

[0016] Moreover, although it is the same as prior ex- 
amples in the point that a shield plate 4 for forming a 
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light dislribution for the low beam is provided together 
with stripes {not shown) provided on the bulb 2, covering 
the lower of said bulb 2, this shield plate 4 is provided 
with an opening 4a with an appropriate external diame- 
ter which will be described in detail below on an appro- 
priate position. 

[0017] In addition, although a shade 5 for preventing 
tor direct light being radiated to an exterior to cause a 
glare to a driver of an on-coming vehicle is provided on 
the front of the light source 2, a pair of elliptic reflecting 
surfaces 6 formed into an ellipsoid of revolution provid- 
ing said arc 2a as the primary focus f 1 , that is, a right 
eWipUc reflecting surface 6R and a left elliptic reflecting 
surface 6L are provided on a part of said shade 5 ac- 
cording to the invention. Moreover, the right and left is 
referred with respect to the condition at viewing the 
headlamp 1 from the front in this description. 
[0018] At this point, describing a constitution of said 
elliptic reflecting surfaces 6R and 6L, first, a primary fo- 
cus f1 of the right elliptic reflecting surface 6R of one 
hand of a pair elliptic reflecting surfaces is positioned at 
the arc 2a, and the secondary focus f2 thereof is posi- 
tioned at the appropriate right side of said bulb as shown 
In Fig. 2. Therefore, a major axis 2r of this right elliptic 
reflecting surface 6R rises toward the left in the condition 
viewing the headlamp 1 from the front. 
[0019] Moreover, the left elliptic reflecting surface 6L 
of the other of a pair is formed in a manner to position 
the primary focus f1 at the arc 2a, as well as to position 
the primary focus f2 at the left of said bulb 2 appropri- 
ately, and the major axis Zl thereof rises toward the left. 
At this point, since both the elliptic reflecting surfaces 6 
(R, L) are fomned into the same shape basically, these 
are coupled each other along the center line of the head- 
lamp 1 vertically. 

[0020] Moreover, the end of the position toward said 
main reflecting surface of both the elliptic reflecting sur- 
faces 6 (R. L) is formed so as to come to the vicinity of 
a line X connecting a substantial center of said arc 2a 
and the outside end of the main reflecting surface 3 as 
shown in Fig. 1 , whereby luminous flux which is radiated 
toward the outside end of the main reflecting surface 3 
from said arc 2a is designed to be not shielded. 
[0021] Moreover, a right parabolic reflecting surface 
7R which this secondary focus f2 is provided as a focus 
and is fomied into paraboloid of revolution or the like, 
and which has the substantially same optical axis as the 
irradiating direction of the headlamp 1 is provided, cor- 
responding to the secondary focus f2 of the right elliptic 
reflecting surface 6R, and a left parabolic reflecting sur- 
face 7L which has the same constitution as the right par- 
abolic reflecting surface 7R and which this secondary 
focus f2 is provided as a focus f2 is provided, corre- 
sponding to the secondary focus f 2 of the left elliptic re- 
flecting surface 6L, 

[0022] In this case, in this Invention, since only the 
substantial upper half portion of said main reflecting sur- 
face 3 is provided as also described above, it is provided 



corresponding to the position of the lower half portion 
omitted, whereby an optical interference with said main 
reflecting surface 3 is designed to not cause. 
[0023] Here, discussing an optical path from the ellip- 
5 tic reflecting surfaces 6 (R, L) to the parabolic reflecting 
surfaces 7 (R, L) in detail, a shield plate 4 exists there- 
between. Accordingly, what Is provided is said opening 
4a, and it is provided in order to secure the optical path 
for light reflecting from said elliptic reflecting surfaces 6 

10 (R, L) to reach the parabolic reflecting surfaces 7 (R, L). 
[0024] Moreover, there has been the possibility that 
function as the shield plate 4 is detracted, since said 
opening 4a is provided and direct light from the arc 2a 
also leaks from this opening 4a. Accordingly, it is as- 

'5 sumed that the secondary focus f2 exists in the vicinity 
of said shield plate 4 when setting the shape of the el- 
liptic reflecting surfaces 6 (R. L). 
[0025] Or reversely, assuming that said shield plate 4 
exists in the vicinity of the secondary focus f2 when set- 

^0 ting the shape of the shield plate 4, the secondary focus 
f2 is positioned at the position on which reflected light 
from the elliptic reflecting surfaces 6 (R, L) converges, 
whereby a bore of the opening 4a can be made smalt 
and influence of leakage light can be minimized. 

2S [0026] According to the described-above constitution, 
the head lamp 1 according to this invention is provided 
in a manner that said elliptical reflective surfaces 6 (R, 
L) covers the valve 2 from the upper front, whereby the 
elliptic reflecting surfaces 6 (R, L) can capture light 

30 which can not be captured by the main reflecting surface 
3 and has the direction having the possibility which be- 
comes direct light, that is, luminous flux from the valve 
2 which heretofore has been invalid to launch it on the 
parabolic reflecting surfaces 7 (R, L) and to allow it to 

35 use as irradiation light of head lamp 1 . 

[0027] Moreover, since said elliptical reflective surfac- 
es 6 (R. L) Is established so as to capture light of the 
range which the main reflective surface 3 can not cap- 
ture, when the captured amount of luminous flux is de- 

40 creased by miniaturizing the main reflective surface 3, 
for example, it also becomes possible to supply It by the 
elliptical reflective surfaces 6 (R, L), whereby light of a 
level required for the headlamp 1 can be secured. More- 
over, a reference numeral 1 0 in drawings shows a light- 
distribution varying means which will be described in de- 
tail hereinafter 

[0028] Fig. 3 shows further embodiment of the head- 
lamp 1 according to this Invention, and this embodiment 
is a specified co nstitution according to the elliptic reflect- 

50 ing surfaces 6 (R, L) and the parabolic reflecting surfac- 
es 7 (R, L). A considerably high accuracy is required for 
each of a combination of the right elliptic reflecting sur- 
face 6R and the right parabolic reflecting surface 7R and 
a combination of the left elliptic reflecting surface 6L and 

55 the left parabolic reflecting surface 7L in a mutual rela- 
tionship when providing the described-above constitu- 
tion, when constituted as described above. Moreover, 
an installation accuracy consistent therewith also is re- 



5 



9 



EP 1 195 552 A2 



10 



quired for the bulb 2. 

[0029] Accordingly, according to the Invention, said 
elliptic reflecting surfaces 6 (R, L) and parabolic reflect- 
ing surfaces 7 (R, L) are formed by integrally molding 
with a mold, Including the shield plate 4 and the shade 
5, and in this case, basically, an installation section 8 on 
said main reflective surface 3 Is provided in advance 
such as an installation position with the bulb 2 to be in- 
stalled on the main reflecting surface 3 comes to the pre- 
detemiined position. 

[0030] Since only the upper half portion of the main 
reflecting surface 3 is used, when this headlamp 1 is to 
form the light distribution for the low beam as is de- 
scribed above, said installation section 8 may be formed 
on the lower half portion of the main reflecting surface 
3 by engaging with a screw 9 or the like. 
[0031] Atthis point,, the light directed downwardly can 
not be used substantially for the headlamp 1 in which Is 
required to be monochromic in color of light, since the 
light slightly colored yel lowly is emitted downwardly due 
to precipitation of a metal hallde substance when the 
light source is the valve 2 of the metal haiide discharge 
lamp in particular, and therefore, it Is reasonable means 
for recovering the light which is emitted upwardly except 
for the light which reaches the main reflecting surface 3 
through two elliptic reflecting surfaces 6 (R, L) according 
to the invention. 

[0032] Moreover, since the lower half portion of the 
main reflective surface 3 is the portion which can not be 
used substantially because of the^ame reason as de- 
scribed above when in addition, the light source is the 
valve 2 of the metal haiide discharge lamp. It can not be 
caused completely an inconvenience due to installing 
moldings obtained by integrally molding said elliptic re- 
flecting surfaces 6 (R, L), parabolic reflecting surfaces 
7 (R, L), shield plate 4 and shade 5 on the lower half 
portion of the main reflective surface 3. 
[0033] Fig. 4 shows a third embodiment where build- 
ing a light-distribution varying means 10 in a basic con- 
stitution described above to constitute said headlamp 1 
as a variable tight-distribution type and, in this first em- 
bodiment, the light-distribution varying means 10 is con- 
stituted by a rotary mirror 11 turned by a motor 12 or the 
like interlocking with a steering operation, for example, 
and is exists in the optical path from the parabolic re- 
flecting surfaces 7 (R, L) always. 
[0034] Moreover, it is effective that luminous flux from 
the parabolic reflecting surfaces 7 (R, L) is designed to 
intersect each other at the vicinity of the rotary min-or 1 1 
in advance so as to launch light into the rotary mirror 11 
sufficiently, since the light from said parabolic reflecting 
surfaces 7 (R, L) is incident on the rotary mirror 11 suf- 
ficiently to set an angle of the rotary mirror 11 at reflect- 
ing or the like, whereby characteristic is changed in this 
case. 

[0035] Moreover, although the third embodiment will 
be described, assuming that both of a frontal surface 
11a and a rear surface lib of said rotary mirror 11 are 



finished into mirror surfaces, appropriate projections 
and depressions may be provided freely for the purpose 
of diffusing the light after reflecting in the horizontal di- 
rection, or the mirror may be formed into a curved sur- 

5 face freely along the traveling direction of the light of the 
parabolic reflecting surfaces 7 (R, L), for example. 
[0036] Moreover, the main reflecting surface and the 
right elliptic reflecting surface are in proper alignment 
that the amount of recovery can be increased by enlarg- 

10 ing the left and right elliptic reflecting surfaces in dimen- 
sion when the main reflecting surface is miniaturized, 
and the headlamp can be constituted without lots of loss 
in an entire amount of tight of the headlamp even in the 
case that miniaturization in the main reflecting surface 

IS is required in particular, whereby flexibility in design also 
can be increased and extremely excellent effects can 
be performed for Improvement in fine view. 
[0037] Moreover, Fig. 5 to Fig. 8 show actions and ef- 
fects of the third embodiment constituted as described 

^ above. First, the front surface 1 1 a and the back surface 
1 1 b of said rotary mirror 1 1 are in parallel to the traveling 
direction of the vehicle when the steering is not operated 
as shown in Fig. 6. Therefore, the light from the para- 
bolic reflecting surfaces 7 (R, L) is reflected by the front 

25 surface 11a and the rear surface 11b and to be radiated 
to the exterior in the condition that the directions are re- 
versed, whereby a light distribution Hr and a light distri- 
bution HI, as well as a light distribution Hm are fonmed 
by the light from the main reflecting surface 3, thereby 

30 the light distribution for the low beam to be fomied, for 
example as sho^^n jny^ 6. , ' 
[0038] Moreoy^^'tfiCf^^iVriTij^^^ 
toward a turning StrBkhn bit^^ve^ 
7 when operating the steering in oifder to turn tiaith&ieft, - 

35 for example, and therefore, the light distribution Hrfrom 
the parabolic reflecting surface 7R and the light distri- 
bution HI from the parabolic reflecting surface are shift- 
ed toward the left with respect to the light distribution 
Hm from the main reflecting surface 3 as shown in Fig. 8. 

40 [0039] Fig. 9 shows a fourth embodiment according 
to the invention. The rotary mirror 11 of reflecting means 
exists in the optical path from the parabolic reflecting 
surfaces 7 (R, L) always, and the direction of tight is 
changed by rotating the miaor as required in the previ- 

45 ous fourth embodiment. In contrast with this, said re- 
flecting means Is a movable mirror 13 which enters Into 
or exits from the optical path from said parabolic reflect- 
ing surfaces 7 (R, L) as required in this fourth embodi- 
ment. Moreover, this fourth embodiment will be de- 

50 scribed, assuming that the light from said parabolic re- 
flecting surfaces 7 (R, L) is parallel light traveling toward 
a frontal direction of the headlamp 1 . 
[0040] Moreover, said movable mirror 1 3 is f omned in- 
to a substantial wedged shape fonning the vah^e 2 (light 

55 source) sides into a top in this fourth embodiment. How- 
ever, it also may be the constitution that the wedge- 
shape bodies different in an angle of said top described 
above are stacked, or the constitution that the top be- 
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comes targe successively as advancing downwardly as 
required, from a viewpoint of forming a light distribution 
characteristic, 

[0041] The movable mirror 13 fonned as described 
above enters into or exits from the optical path from said 
parabolic reflecting surfaces 7 (R, L) so as to be Inserted 
at low'speed driving and to leave at high-speed driving 
corresponding to a speed of a vehicle, for example. 
[0042] According to this constitution described above, 
the light from the parabolic reflecting surfaces 7 (R, L) 
can be located within the light distribution Hm from said 
main reflecting surface 3, and fomns the light distribution 
Hh for high-speed driving Irradiating as a spot a frontal 
road surface of the traveling direction of the vehicle at 
high-speed driving, and is split into the left and right by 
the movable mirror 1 3 and to form two light distributions 
for low-speed driving irradiating the left and right direc- 
tion of the vehicle widely at low-speed driving In a city 
area or the like as shown in Fig. 10. 
[0043] Fig. 1 1 shows a fifth embodiment according to 
the Invention. Although both the light-distribution vary- 
ing means 10 of the first and fourth embodiments have 
been constituted by the reflecting means such as the 
rotary mirror 11 and the movable mirror 13, the present 
invention should be limited thereto and refracting means 
such as lens also may be used. 
[0044] On the one hand, said light-distribution varying 
means 10 is replaced with a movable lens 14 which en- 
ters into or exits from the optical path from the parabolic 
reflecting surfaces 7 (R, L) by the same mechanism as 
the fourth embodiment described above by operating of 
a driver, and is fomned into a cylindrically-shaped lens 
having an axis of the up-and-down direction, for exam- 
ple in this fifth embodiment 

[0045] Moreover, this fifth embodiment will be de- 
scribed, assuming that the light from said parabolic re- 
flecting surfaces 7 (R, L) is parallel light traveling toward 
a frontal direction of the headlamp 1 . 
[0046] At this point, in this fifth embodiment, said mov- 
able lens 14 is formed into a shape which a substantial 
arc of which curvature becomes large increasingly ap- 
pears on a cross section of the horizontal direction, and 
is formed into a shape which a prism shape increasing 
the degree that light is refracted downwardly appears 
on a cross section of the vertical direction as shown in 
Fig. 12. And then, said movable lens 14 is inserted into 
luminous flux from said parabolic reflecting surfaces 7 
(R, L) at city-area driving. Moreover, said movable lens 
14 is designed to exit from luminous flux from the para- 
bolic reflecting surfaces 7 (R, L) by operating a switch 
or the like, when the necessity is recognized by the driv- 
er at suburb driving, or at driving on an express way and 
so forth. 

[0047] Fig. 13 is an illustration showing a condition of 
a light distribution in the fifth embodiment constituted as 
described above. First, when the movable lens 14 is In- 
serted at city-area driving, the light from said parabolic 
reflecting surfaces 7(R, L) Is diffused to the left and right, 



as well as Is refracted downwardly, and a tight distribu- 
tion Hp irradiating the front of the vehicle widely with the 
downward light can be obtained. 
[0048] At this point of time, since the light from the 
5 riain reflecting surface 3 forms the light distribution for 
the low beam Hm, the function as the light distribution 
for the low beam can not be tost even when the light Hp 
from the parabolic reflecting surfaces 7 (R, L) which Is 
downward and wide in the horizontal direction is added 
10 thereto, whereby the intensity in light is increased more 
and more by the addition of the light described above, 
and improvement in visibility or the like can be obtained. 
[0049] At this point, said movable lens 14 Initiates to 
exit from luminous flux from the parabolic reflecting sur- 
15 faces 7 (R, L) when the driver perfomns the steering op- 
eration in order to enter the express way, for example, 
and the light from the parabolic reflecting surfaces 7 (R, 
L) and In response thereto, iradiation toward the hori- 
zontal direction is limited in width increasingly, as well 
as the irradiating direction is changed from downward 
to the horizontal direction, and the light distribution Hu 
irradiating the front of the vehicle as the spot is formed 
at the time when the exit is completed, whereby It be- 
comes possible to switch between the light distribution 
for the low beam and the light distribution for the upper 
beam. 

[0050] Moreover, a lower right reflecting surface 7LR 
is provided, corresponding to the secondary focus f2 of 
the right elliptic reflecting suriace 6R, and a lower left 
reflecting surface 7LL is provided con-esponding to the 
secondary focus f2 of the left elliptk; reflecting surface 
6L. At this point of time, said lower right reflecting sur- 
face 7LR and lower left reflecting surface 7LL are de- 
signed such that the ellipsoid providing the second focus 
of said elliptic reflecting surfaces 6 as a primary focus 
appears on at least the cross section of the horizontal 
direction (in the condition mounted on the vehicle, and 
similariy to the vertnal direction) in this invention. 
[0051] Said lower reflecting surfaces 7 (RR, LL) fur- 
ther will be described in detail. These lower reflecting 
surfaces 7 (RR , LL) are such formed that a parabola pro- 
viding the second focus of said elliptic reflecting surfac- 
es 6 (R, L) as a focus appears on the cross section to 
the vertical direction, for example, and diffuse after con- 
verging once in the horizontal direction to radiate lumi- 
nous flux which will become a parallel light beam in the 
vertical direction by the ellipsoid given on said cross sec- 
tion of the horizontal direction in conjunction therewith. 
And then, the major axis of said ellipse is directed toward 
the front of the vehicle In this third embodiment 
[0052] Moreover, said lower right reflecting surface 
7LR and lower left reflecting surface 7LL are provided 
con-esponding to the position of the lower half portion 
omitted since only the upper half portion of the main re- 
flecting surface 3 is used, whereby an optical interfer- 
ence with said main reflecting surface 3 is designed to 
not cause as described above. Moreover, according to 
the invention, the shield plate 4, the shade 5, said right 



25 



30 



35 



40 



45 



SO 



7 



13 



EP1 195 552 A2 



14 



elliptic reflecting surface 6R and the lower reflecting sur- 
faces 7 (RR, LL) are integrally molded by resin mem- 
bers, for example, and are formed Integrally with the 
rriain reflecting surface 3 by the installation section 8 as 
shown In Fig. 1 . 

[0053] At this point, discussing the optical path from 
the elliptic reflecting surfaces 6 (R, L) to lower reflecting 
surfaces 7 (RR, LL) in detail, the shield plate 4 exists 
therebetween, so the optical path is shielded. Accord- 
ingly, the opening 4a is provided in order to secure the 
optical path for the light, which reflects on the elliptic re- 
flecting surfaces 6 (R, L) to reach lower reflecting sur- 
faces 7 (RR. LL). 

[0054] Moreover, since said opening 4a Is provided, 
a direct light from the arc 2a also leaks from this opening 
4a, it would be caused the possibility that function as the 
shield plate 4 is detracted. Accordingly, the secondary 
focus f2 should be in the vicinity of said shield plate 4 
when setting the shape of the elliptic reflecting surfaces 
6 (R, L). 

[0055] Or, assuming that said shield plate 4 exists in 
the vicinity of the secondary focus 12 when setting the 
shape of the shield plate 4, the secondary focus f2 is 
positioned at the position on which reflected light from 
the elliptic reflecting surfaces 6 (R, L) converges, where- 
by a bore of the opening 4a can be made small and in- 
fluence of leakage light can be minimized. Further 
speaking, leakage light can be minimized more and 
more when the bore of the opening 4a is formed small, 
as well as providing at the position which becomes a 
shadow of the stripe described in the prior examples. 
[0056] According to the constitution described above, 
the headlamp 1 captures the light which Is radiated to- 
ward the front upper from the arc 2a which is shielded 
by the shade or the like and, heretofore, could not be 
used by said elliptic reflecting surfaces 6 (R, L) and to 
project it toward the irradiating direction by the lower re- 
flecting surfaces 7 (RR, LL), whereby the capture factor 
of luminous flux is improved and the headlamp 1 in- 
creased in intensity In light can be realized. 
[0057] Fig. 14 to 17 show sixth embodiment of the 
headlamp 1 according to this invention. In this second 
embodiment, the major the axes Xz of said lower reflect- 
ing surfaces 7 (RR, LL) are inclined toward the right side 
for the headlamp 1 to be Inserted on the right side of the 
vehicle, and the major axes Xz thereof are inclined to- 
ward the left side (in the condition as Illustrated) for the 
headlamp 1 to be inserted on the left side of the vehicle 
(not shown). 

[0058] Moreover, a refracting meansIS which is 
fonned Into a shape as obtained by cutting out only a 
half of one hand from a center axis of a cylindrical plano- 
convex lens and to combine them and has a refracting 
action to one direction and a converging action is pro- 
vided on the front of said lower reflecting surfaces 7 (RR, 
LL), for example, and this refracting means 15 is de- 
signed to enter into or exit from the optical path of the 
lower reflecting surfaces 7 (RR, LL) freely by a motor 16 



or the like, for example. 

[0059] At this point of time, since the major axis Xz of 
said refracting meansIS is inclined when the light re- 
flected by said tower reflecting surfaces 7 (RR, LL) 

5 transmits the refracting meansIS, said refracting 
meansIS is set such that the lower reflecting surfaces 
7 (RR, LL) of the headlamp 1 installed on the right side 
of the vehicle, for example, refract the light traveling to- 
ward the left which is produced toward the front direction 

10 of the vehicle, as well as converge an angle at which the 
light reflected by said lower reflecting surfaces 7 (RR, 
LL) is diffused by the ellipsoid set in the horizontal cross 
section to a smaller diffusion angle. 
[0060] In addition, said refracting meansIS is de- 

15 signed to hold the condition of being inserted in lumi- 
nous flux from the lower reflecting surfaces 7 (RR, LL) 
when the steering is not operated, onty the refracting 
meansIS of the headlamp 1 of the right side is designed 
to exit from in luminous flux from the lower reflecting sur- 

20 faces 7 (RR, LL) when the steering is not operated to 
turn to the right, and only the refracting meansIS of the 
headlamp 1 of the left side is designed to exit from In 
luminous flux from the lower reflecting surfaces 7 (RR, 
LL) when the steering is not operated to turn to the left. 

25 [0061] Fig. 1 6 shows a light distribution characteristic 
H2 of a sixth embodiment constituted as described. 
First, said refracting meanslO is inserted into luminous 
flux from the lower reflecting surfaces 7 (RR, LL) in the 
headlamp 1 Installed on the right side of the vehicle and 

30 in the headlamp 1 installed on the left side of the vehk:le, 
in the condition that the vehicle drives straight ahead, 
that is, the steering Is not operated to tum to the right. 
Therefore, the light from the lower reflecting surfaces 7 
(RR, LL) is projected as a light distribution Ht with the 

35 narrow diffusion angle in the front direction o1 the vehicle 
and to be added to the light distribution for the low beam 
Hm from the main reflecting surtace 3 and to irradiate 
the road surface of the front direction brightly. 
[0062] At this point, only the refracting meansi 5 of the 

40 headlamp 1 of the right side exits from in luminous flux 
from the lower reflecting surfaces 7 (RR, LL) and Is di- 
rected to the right direction and to produce the widely- 
diffusing light distribution Hr and to Irradiate the right di- 
rection of the front of the vehicle widely when the steer- 

45 ing is not operated to turn to the right, for example, 
whereby the light distribution adaptable to turning to the 
right can be obtained In conjunction with the light distri- 
bution Hm from the main reflecting surface 3. In the 
same manner, the light distribution adaptable to turning 

so to the left can be obtained by the light distribution from 
the headlamp 1 of the left side, when the steering is op- 
erated to turn to the left. Next, the invention will be de- 
scribed in detail based on embodiments shown in draw- 
ings. Refemng to Fig. 1 7 to Fig. 1 8, a reference numeral 

55 1 shows the headlamp of a seventh according to the in- 
vention. This headlamp 1 is provided with a light source 
2, a reflector 3, a shield plate 4 and a shade 5 as is de- 
scribed above in the same manner. 
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[0063] At this point, according to the invention, a pair 
of elliptic reflecting surfaces 6 (R, L) formed integrally 
with said shade 5 is provided in bilateral synrimetry with 
respect to an optical axis X, which each of said elliptic 
reflecting surfaces 6 takes the light source 2 as a prima- 
ry focus f1. And then, the position at which this elliptic 
reflecting surface 6 is provided is the front and upper of 
said light source 2, and it is a range which cannot reach 
said reflector 3, that is, the portion which heretofore, 
have been shielded by the shade. 
[0064J Moreover, it may be formed Integrally on said 
shade 5 a stay 1 9 for coupling to the reflector 3 the con- 
stitution obtained by integrally fomning the shield plate 
4 shielding the colored light which is radiated downward- 
ly from the light source 2 and these elliptic reflecting sur- 
faces 6, the parabolic reflecting surfaces 7 (R, L), the 
shield plate 4 and the movable shield plate 18 or the 
like, as well as the elliptic reflecting surfaces 6 (R, L) 
described above and the parabolic reflecting surfaces 7 
(R, L) which will be described below. 
[0065] The secondary focus f2 of said respective el- 
liptic reflecting surface 6 is provided on the side on which 
each is provided as is the substantially left side of the 
light source 2 in the case of the left elliptic reflecting sur- 
face 6L which said elliptic reflecting surface 6 is provided 
on the left side of the light source 2, or the substantially 
right side of the light source 2 in the case of the right 
elliptic reflecting surface 6R, and in addition, the para- 
bolic reflecting surfaces 7 (R, L) with a horizontal-reflect- 
ing direction is provided on the lower of said reflector 3 
by fomning the paraboloid of revolution providing the 
secondary focus f2 of said respective elliptic reflecting . 
surfaces 6 (R, L) as a focus. 

[0066] Moreover, although it is the same in the point 
that a main reflecting surface 3a for forming the light dis- 
tribution for the low beam on said reflectors and an aux- 
iliary reflecting surface 3b for forming the light distribu- 
tion for the upper beam are provided also in the head- 
lamp 1 , the auxiliary reflecting surfaces 3b are provided 
only on the sides of the left and right of the main reflect- 
ing surface 3a as also shown In Fig. 1 8, differing from 
the prior art, according to the invention. 
[0067] In addition, although the movable shield plate 
18 which is moved between two predetermined posi- 
tions by a driving device D such as a solenoid is provided 
also in the headlamp 1 according to the invention, this 
movable shield plate 1 8 Is constituted by a side shielding 
section 18a shielding for the light from the light source 
2 reaching the auxiliary reflecting surfaces 3b provided 
on the sides of the left and right of the main reflecting 
surface 3a when being not moved by the driving device 
D and a lower shielding section 18b shielding the optical 
path that the light from the light source 2 reflects at said 
elliptic reflecting surface 6 and to direct to the parabolic 
reflecting surface 7, and is installed on the shade 5 by 
the shaft 18c so as to tum freely as also shown in Fig. 
21 , for example. 

[0068] And then, it exits from the optical path from the 



light source 2 to the auxiliary reflecting surface 3b and 
the optical path from the elliptic reflecting surface 6 to 
the parabolic reflecting surface 7 as shown in Fig. 20 
when being moved by the driving device D, and the light 
s is incident on these auxiliary reflecting surface 3b and 
the parabolic reflecting surface 7. Accordingly, the light 
irradiated to the front as the headlamp 1 can realize the 
light distribution for the upper beam by adding the light 
from the auxiliary reflecting surface 3b each being irra- 

10 diated to the front direction and the light from the para- 
bolic reflecting surface 7 to the light distribution for the 
low beam from the main reflecting surface 3a of the main 
reflecting surface 3 (refer also to Fig. 25). 
[0069] Moreover, the light distribution (corresponds to 

'5 the light distribution H2 in Fig. 26) for irradiating the left 
and right direction of the vehicle widely is formed by the 
auxiliary reflecting surfaces 3b provided on the sides of 
the left and right of the main reflecting surface 3a, and 
the light distribution (corresponds to the light distribution 

20 HI in Fig. 26) for in-adiating the front direction of the ve- 
hicle as a spot by the portion obtained by combining the 
elliptic reflecting surfaces 6 with the parabolk: reflecting 
surface 7, also In the invention. 
[0070] Subsequently, actions and effects of the head- 

25 lamp 1 according to the invention constituted as de- 
scribed above will be described below. 1 04) First, the 
portion provided on the main reflecting surface 3a of the 
inside of the auxiliary reflecting surface 3b becomes un- 
necessary according to the invention, whereby an area 

30 of the main reflecting surface 3a is increased, so that 
the light distribution for the low beam used at all time 
becomes bright. 

[0071] At this point, it appears that the area of the 
main reflecting surface 3a is made narrow since the aux- 

35 iiiary reflecting surfaces 3b is provided on the sides of 
the left and right of the main reflecting surface 3a still ■ 
more, however, since there is a dimensional margin in - 
the left and right direction of the vehicle body in many 
cases and it Is possible to extend, the auxiliary reflecting 

40 surface 3b can be fomried, extending the dimension, 
whereby light can not be lost In amount of light substan- 
tially. 

[0072] Moreover, the elliptic reflecting surfaces 6 is 
designed to provide on the front and upper of said light 

« source 2 and further to reflect the reflected light from 
this elliptic reflecting surface 6 to the front direction by 
the parabolic reflecting surface 7, thereby the auxiliary 
reflecting part provided on the upper of the main reflect- 
ing surface 3a in the prior examples to be replaced 

50 therewith, whereby the capture factor of luminous flux 
to the light source 2 can be improved as the entire head- 
lamp 1 since said elliptic reflecting surface 6 recovers 
the light of the area which is shielded by the shade be- 
cause of the portion by which the glare light is caused 

55 and heretofore can not be used and to convert into the 
irradiating light as described above. 
[0073] The light distribution for the low beam used at 
all time is not only made bright, but also the light distri- 
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bution for the upper beam which are used when driving 
at high speed on the expressway and the suburbs orthe 
like, for example, is made bright by this constitution , that 
is, a more bright headlamp 1 can be realized even using 
the light source 2 with the same intensity of light. 
[0074] Moreover, since said movable shield plate 18 
is constituted In the substantially same manner as the 
prior examples, Including the driving device D, moreo- 
ver, said elliptic reflecting surface 6 and parabolic re- 
flecting surface 7 also are the shapes which can be 
formed with the shade 5 integrally, the cost of parts or 
the number of manpower is not increased as compared 
to the prior examples, whereby the actions and effects 
described above can be realized without increase in 
products cost. 

[0075] As described above, according to the inven- 
tion, a headlamp can be realized which is constituted by 
providing on a substantial upper half portion a main re- 
flecting surface fonmed into a parabolic surface provid- 
ing a light-emitting source of a bulb as a substantial fo- 
cus, wherein a right elliptic reflecting surface and a left 
elliptic reflecting surface providing the vicinity of a light- 
emitting source of a bulb as a primary focus respectively 
are provided on a position toward the front upper of the 
bulb in the form of being connected substantially along 
a center line of this headlamp, a second focus of said 
right elliptic reflecting surface being provided on the ap- 
propriate right side of said bulb, a second focus of said 
left elliptic reflecting surface being provided on the ap- 
propriate leftside of said bulb, a right parabolic reflecting 
surface providing the second focus of said right elliptic 
reflecting surface as a focus is provided on a position 
toward the lower and right of said main reflecting sur- 
face, and a left parabolic reflecting surface providing the 
second focus of said left elliptic reflecting surface as a 
focus is provided on a position toward the lower and left 
of said main reflecting surface, whereby the light except 
for the light traveling in an upward direction from the bulb 
2 and toward the main reflecting surface can be recov- 
ered and to convert into the light which can be used as 
the irradiating light, and a problem can be solved that 
the utilization factor of luminous flux with respect to the 
light source 91 is low, which has been occurred in the 
headlamp of this type, and the extremely excellent ef- 
fects can be performed for improvement in a perform- 
ance of the headlamp. 

[0076] Moreover, the headlamp can be realized that 

optical paths of the reflected light from said right para- 
bolic reflecting surface and left parabolic reflecting sur- 
face are designed to be substantially parallel each other, 
or to intersect each other at front of the headlamp, as 
well as at least a part of the optical paths from said two 
parabolic reflecting surfaces is provided with a light-dis- 
tribution varying means constituted by reflecting means 
or refracting means, whereby, first, said elliptic reflecting 
surfaces 6 recovers the light which is shielded by the 
shade or the lil<e because of the cause by which the 
glare light is caused, and which heretofore can not be 



used, said light being radiated in an upward direction 
from the bulb and toward the front, and the light is con- 
verted into an usable light as the irradiating light by the 
parabolic reflecting surface, whereby the extremely ex- 
5 cellent effects can be performed for Improvement in per- 
formance of the headlamp of this type. 
[0077] In addition, the headlamp can be realized 
which is constituted by providing on a substantial upper 
half portion a main reflecting surface formed into a par- 
10 abolic surface providing a light-emitting source of a buib 
as a substantial focus, 

wherein a right elliptic reflecting surface and a left 
elliptic reflecting surface providing the vicinity of a light- 
emitting source of a bulb as a primary focus respectively 
IS and each is fonned into at least one piece are provided 
on a position toward the front upper of the bulb in the 
fomi of being connected substantially along a center line 
of this headlamp, a second focus of said right elliptic 
reflecting surface being provided on the appropriate 
^ right side of said bulb, a second focus of said left elliptic 
reflecting surface being provided on the appropriate left 
side of said bulb, at least a reflecting surface of a lower 
right portion which an ellipsoid providing the second fo- 
cus of said right elliptic reflecting surface as a primary 
25 focus appears on a horizontal section on a position to- 
ward the lower and left of said main reflecting surface, 
and at least a reflecting surface of a lower left portion 
which the ellipsoid providing the second focus of said 
left elliptic reflecting surface as the primary focus ap- 
30 pears on the horizontal section on the position toward 
the lower and right of said main reflecting surface, 
whereby the light which heretofore can not be used, said 
light being radiated in an upward direction from the buib 
and toward the front, also is converted into an usable 
35 light as the irradiating light by the elliptic reflecting sur- 
faces and the lower reflecting surface, and the head- 
lamp can be realized more brightly if being the headlamp 
with the same projecting area or It can be more minia- 
turized if being the same intensity of light, and the ex- 
<o tremely excellent effects can be performed for improve- 
ment in perfomnance. 

[0078] [Moreover, since said parabolic reflecting sur- 
face is provided on the position at which the optical in- 
terference with said main reflecting surface 3 is oc- 
45 cun^ed, the mirror and tens or the Wke for converting the 
light distribution characteristic can be installed in the op- 
tical paths from this parabolic reflecting surface freely, 
whereby a plurality of applications such as a cornering 
lamp, the light distribution for the low beam correspond- 
so ing to a driving speed, or switching between the light 
distribution for the low beam and the light distribution for 
the upper beam, for example, has been made possible, 
and the extremely excellent effects also can be per- 
formed for improvement in performance of the head- 
55 lamp of this type. Moreover, the headlamp can be real- 
ized that the major axis of the ellipsoid set on the lower 
right reflecting surface and the lower left reflecting sur- 
face are inclined toward the side direction of the vehicle 
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body on which this headlamp is mounted or the traffic 
zone specified by traffic regulations in the country in 
which this vehicle body is used, and at least retracting 
means for changing the traveling direction of light within 
the horizontal plane which enters Into or exits from the 5 
optical path of the lower right reflecting surface and the 
lower left reflecting surface freely is provided, whereby 
the extremely excellent effects also can be perfomied 
for Improvement in performance of the headlamp of this 
type, including the action of the so called cornering io 
lamp, 

[0079] Moreover, the headlamp can be realized which 
is constituted by providing on a substantial upper half 
portion a main reflecting surface formed into a parabolic 
surface providing a light-emitting source of a bulb as a is 
substantial focus, wherein a right elliptic reflecting sur- 
face and a left elliptic reflecting surface providing the 2. 
vicinity of a light-emitting source of a bulb as a primary 
focus respectively are provided on a position toward the 
front upper of the bulb in the form of being connected so 
substantially along a center line of this headlamp, a sec- 
ond focus of said right elliptic reflecting surface being 3. 
provided on the appropriate right side of said bulb, a sec- 
ond focus of said left elliptic reflecting surface being pro- 
vided on the appropriate left side of said bulb, a right 2S 
parabolic reflecting surface providing the second focus 
of said right elliptic reflecting surface as a focus is pro- 
vided on a position toward the lower and right of said 
main reflecting surface, and a left parabolic reflecting 
surface providing the second focus of said left elliptic so 
reflecting surface as a focus is provided on a position -■ 
toward the lower and left of said main reflecting surface, 4. 
whereby, the light which heretofore has been used, said 
light being radiated in an upward direction from the bulb 
and toward the front, Is designed to be captured by the 3s 
elliptic reflecting surfaces and to be projected in the hor- 
izontal direction by the parabolic reflecting surface and 
to form the light distribution for the upper beam, and, 
first, the auxiliary reflecting part provided on the up-and- 
down direction of the main reflecting portion of which 40 5. 
dimension is hard to elongate as the headlamp is re- 
placed with said elliptic reflecting surfaces and parabolic 
reflecting surface, whereby it is prevented that the light 
distribution for the low beam used at all time becomes 
poor in intensity, and the extremely excellent effects also 45 
can be performed for improvement in performance such 
as improvement in visibility of the headlamp of this type. 

6. 



Claims 



so 



1. A headlamp constituted by providing on a substan- 
tial upper half portion a main reflecting surface 
formed into a parabolic surface providing a light- 
emitting source of a bulb as a substantial focus, ss 

wherein a right elliptic reflecting surface and 
a left elliptic reflecting surface providing in the vicin- 
ity of a light-emitting source of said bulb a first focus 



7. 



respectively are provided on the front upper portion 
of the bulb as the fomr) of being connected substan- 
tially along a center line of said headlamp, a second 
focus of said right elliptic reflecting surface being 
provided on the appropriate right side of said bulb, 
a second focus of said left elliptic reflecting surface 
being provided on the appropriate left side of said 
bulb, a right parabolic reflecting surface providing 
the second focus of said right elliptic reflecting sur- 
face as a focus is provided on the lower right portion 
of said main reflecting surface, and a left parabolic 
reflecting surface providing the second focus of said 
left elliptic reflecting surface as a focus is provided 
on the lower left portion of said main reflecting sur- 
face. 

The headlamp according to claim 1 , wherein said 
right elliptic reflecting surface, left elliptic reflecting 
surface, right parabolic reflecting surface and left 
parabolic reflecting surface are formed integrally. 

The headlamp according to claim 1 , wherein optical 
paths of the reflected light from said right parabolic 
reflecting surface and left parabolic reflecting sur- 
face are designed to be substantially parallel each 
other, or to Intersect each other at front of the head- 
lamp, as well as at least a part of the optical paths 
from said two parabolic reflecting surfaces is pro- 
vided with a light-distribution varying means consti- 
tuted by reflecting means or refracting means. 

The headlamp according to claim 3, wherein said 
light-distribution varying means Is reflecting means, 
and is a rotary mirror of which a rotary shaft is set 
to a vertical direction and both the front surface and 
rear surface are provided as reflecting surfaces, 
said mirror being provided in the optical path from 
said two parabolic reflecting surfaces 

The headlamp according to claim 3, wherein said 
light-distribution varying means Is reflecting means, 
and is a movable mirror which Is fonned into a 
wedge shape of which a tip is set to a light source . 
side, said mirror being provided so as to enter in or 
exit from the optical path from said two parabolic 
reflecting surfaces freely. 

The headlamp according to claim 5, wherein said 
movable mirror has a plurality of vertexes changing 
in stages or gradually. 

The headlamp according to claim 3, wherein said 
light-distribution varying means is reflecting (re- 
fracting) means, and is a movable lens fonned into 
substantially cylindrical-shaped lens, said lens be- 
ing provided so as to enter in or exit from the optical 
path from said two parabolic reflecting surfaces 
freely. 
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8. The headlamp according to ciatm 7, wherein said 
movable lens has a plurality of curvatures changing 
in stages or gradually. 

9. The headlamp according to any one of claim 3 to 8, s 
wherein said light-distribution varying means com- 
prises changing means for changing the optical 
paths from said two parabolic reflecting surfaces to 

an upward direction or the downward direction. 

10 

10. A headlamp constituted by providing on a substan- 
tial upper half portion with a main reflecting surface 
formed into a parabolic surface providing a light- 
emitting source of a bulb as a substantial focus. 

wherein a right elliptic reflecting surface and 
a left elliptic reflecting surface providing in the vicin- 
ity of a light-emitting source of a bulb with a first fo- 
cus respectively and formed into at least one piece 
are provided on a front upper position of the bulb as 
a form (of being) connected substantially along a ^ 
center line of said headlamp, a second focus of said 
right elliptic reflecting surface being provided on the 
appropriate right side of said bulb, a second focus 
of said left elliptic reflecting surface being provided 
on the appropriate left side of said bulb, at least a 25 
reflecting surface of a lower right portion being pro- 
vided in which an ellipsoid having the second focus 
of said right elliptic reflecting surface as a first focus 
appears on a horizontal section on a lower left po- 
sition of said main reflecting surface, and at least a 30 
reflecting surface of a lower left portion in which the 
ellipsoid providing the second focus of said left el- 
liptic reflecting surface as the first focus appears on 
the horizontal section on the lower right position of 
said main reflecting surface is provided. 35 

1 1 . The headlamp according to claim 1 0, wherein major 
axes of the ellipsoid set on said lower right reflecting 
surface and lower left reflecting surface are inclined 
toward the side direction of a vehicle body on which 40 
said headlamp is mounted or a traffic zone specified 

by traffic regulations in the country in which said ve- 
hicle body is used. 

12. The headlamp according to any one of claim 11, 
wherein at least refracting means for changing a 
traveling direction of light within a horizontal plane 
is provided, said refracting means being provided 
so as to enter in or exit from the optical paths of said 
lower right reflecting surface and lower left reflect- so 
ing surface freely. 

13. The headlamp according to claim 10, wherein said 
right elliptic reflecting surface, left elliptic reflecting 
surface, lower right reflecting surface and lower left ss 
reflecting surface are formed Integrally. 

14. A headlamp constituted by providing on a substan- 



tial upper half portion a main reflecting portion which 
is fomned into a parabolic surface providing a light- 
emitting source as a substantial focus and forms a 
light distribution for the low beam, 

wherein on the right and left of said main re- 
flecting portion are provided an auxiliary reflecting 
portion providing an irradiating direction as a front 
face, and on the front upper position of said light 
source is provided two elliptic reflecting surfaces 
providing said light source as a first focus in a man- 
ner to stand face to face each other, and a second 
focus of these elliptic reflecting surfaces is provided 
in the vicinity of a side portion of said light source 
in which the respecth^e elliptic reflecting surfaces 
exist, and a parabolic reflecting surface providing 
the second focus of said respective elliptic reflecting 
surface as a focus and providing the Irradiating di- 
rection as the front face is provided below said main 
reflecting portion respectively, as well as in the vi- 
cinity of said light source is provided a movable 
shield plate, whereby light which is incident on said 
auxiliary reflecting portion from said light source 
and light which is incident on the parabolic reflecting 
surface from said elliptic reflecting surface can be 
designed to pass through or to be shielded. 

15. The headlamp according to claim 14, wherein said 
elliptic reflecting surfaces and said parabolic reflect- 
ing surface are formed integrally with a shade for 
shielding a direct light toward the irradiating direc- 
tion from said light source. 
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Fig:. 20 
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